This PDF file includes: respectively. In A-C, the peak with low binding energy (Peak I) is assigned to the lattice oxygen Chem. 1975 Chem. , 47, 2208 Chem. -2213 (Science 2015, 349, 412-416; Science 2007, 316, 732-735) or defects (Nat. Mater. 2016, 15, 48-53; Angew. Chem. Int. Ed. 2013 , 52, 2474 -2477 have been investigated for many materials, the formation of defects on the desired facets and understanding their role in the capacitive reactions at the atomic level are still lacking. Geometric phase analysis (GPA) (Ultramicroscopy 1998, 74, 131-146) was used to obtain the strain tensor maps of the surface of an individual Zn x Co 1-x O NRs. The derivation of the displacement field gives the strain field
where R is a position in A, () uRis the vectorial representation of the displacement field. GPA generates strain maps (B-D) with color contours directly illustrating the location of the lattice strain, suggesting 3~5% lattice expansion on the surface of Zn x Co 1-x O NRs. (111), (200) and (220) planes of the FCC phase of CoO. Colour codes: bluish yellow and red spheres denote cobalt and oxygen atoms, respectively. 
where A is the surface area of the sample studied, ε r is the dielectric constant of CoO with the value of 5.4. 
where a is the lattice parameter of CoO (a=4.2612 Å) . Hence, the total number of Co atoms exposed on the surface of per gram of P-Zn x Co 1-x O NRs can be estimated as follows
where BET S is the BET surface of P-Zn x Co 1-x O NRs. It should be noted that {111} facets of CoO are polar, which can be terminated by Co or O atoms. Therefore, the Co-terminated facets account for 1/6 fraction of the total surface area of P-Zn x Co 1-x O NRs. Assuming the Co oxidation state change of surface Co atom is 2, the theoretical redox capacitance of P-Zn x Co 1-x O NRs was estimated by using the following equation
where N A is Avogadro constant, F is Faraday's constant (96485.3383 C mol -1 ), V  is the potential sweep range, and S25A) . Therefore, the total charge storage can be estimated as
As shown in Fig. 3A and 3B, and fig. S12 , the measured capacity for P-Zn x Co 1-x O NRs is ~34 F g -1 , is consistent with the estimated value, indicating that the double-layer capacitance dominates in the potential window studied.
In the potential window of -0.15-0.45 V Ag/AgCl , the total capacity of P-Zn x Co 1-x O NRs can be estimated as
As shown in fig. S25B , this value is in agreement with the experimentally observed maximum capacity (345 F g -1 ).
Note S3. Estimation of the theoretical capacitance of Zn x Co 1−x O NRs.
As revealed by Co-L 2,3 edge XAS analysis ( fig. S19) 
take place in the potential range from -0.1 ~ 0.4 V Ag/AgCl ( fig. S25A ), which is more positive than the potential window studied for Zn x Co 1-x O NRs in Fig. 3A (Fig. 4A and fig. S18 ). Notably, the peak A originates from transition of electrons to hole states of Co3d-O2p octahedral coordination (Chem. Mater. 2010, 22, 70-76 Electrochemical performance calculations. Gravimetric-specific capacitance (C m ) of electrode materials was calculated from the CV curves by integrating the cathodic sweep using the following equation
where m is the mass loading of the electroactive material on the electrode, v is the scan rate, V a and V b are the cathodic and anodic potential, respectively, and i(V) is the current response at a specific potential V.
Energy density (E) was calculated using the following equation 
where C is the capacitance of the material and V is the potential window of the cell.
Power density (P) was calculated using the following equation
where t is the discharge time.
Computational methods. Density functional theory plus U (DFT+U) calculations were carried out using projector augmented wave (PAW) (Phys. Rev. B 1999 , 59, 1758 -1775 Phys. Rev. B 1994, 50, 17953-17979) pseudopotential and the Perdew-Burke-Ernzerhof (PBE) exchangecorrelation functional (Phys. Rev. Lett. 1996, 77, 3865-3868) , as implemented in the Vienna Abinitio Simulation Package (VASP) (Phys. Rev. B 1993, 47, 558-561; Comput. Mater. Sci. 1996, 6, 15-50) . For a better description of the Co 3d electrons, an effective U parameter of 3.7 eV under the approximation introduced by Dudarev et al. (Phys. Rev. B 1998 , 57, 1505 -1509 was applied.
All calculations were carried out using a plane wave kinetic energy cut-off of 400 eV. All structures in the calculations were spin-polarized and relaxed until the convergence tolerance of force on each atom was smaller than 0.05 eV. The energy converge criteria was set to be 10 -5 eV for self-consistent calculations with a gamma-centre 2x2x1 k-mesh. The computational unit cells to investigate O-vacancy diffusion barriers through different surfaces are shown in fig. S20 . For both {111} and strained {111} structures, one H layer was introduced to make the slab to obey the electron counting rule, which is a common method used for polar surfaces (J. Phys.: Condens. Matter. 2014, 26, 315014; J. Chem. Phys. 2013, 139, 124704 
